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RN 58322-78-4 REGISTRY 

CN 9, 10-Anthracenedione, 1 , 2 , 8 -trihydroxy-3 -methyl - (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Anthraquinone, 1 , 2 , 8 -trihydroxy-3 -methyl- (6CI) 
OTHER NAMES: 

CN 2-Hydroxychrysophanol 
FS 3D CONCORD 
MF C15 H10 05 

LC STN Files: BEILSTEIN* , CA, CANCERLIT, CAOLD, CAPLUS , CASREACT, IPA, 
MEDLINE, TOXCENTER, USPATFULL 

(*File contains numerically searchable property data) 
DT.CA CAplus document type: Journal; Patent 

RL.P Roles from patents: BIOL (Biological study); OCCU (Occurrence); PREP 

(Preparation) ; PRP (Properties) ; USES (Uses) 
RL.NP Roles from non-patents: BIOL (Biological study); OCCU (Occurrence) ; 

PREP (Preparation); PRP (Properties) ; RACT (Reactant or reagent); USES 

(Uses) ; NORL (No role in record) 



0 

Me 



OH 

OH 0 OH 




** PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

12 REFERENCES IN FILE CA (1907 TO DATE) 
12 REFERENCES IN FILE CAPLUS (1907 TO DATE) 
1 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 



=> e 479482-94-5 

El 1 479482-92-3/RN 

E2 1 479482-93-4/RN 

E3 1 --> 479482-94-5/RN 



10/6 3 -5 7 5-3 



E4 


1 


479482-95-6/RN 


E5 


1 


479482-96-7/RN 


E6 


1 


479482-97-8/RN 


E7 


1 


479482-98-9/RN 


E8 


1 


479482-99-0/RN 


E9 


1 


479483-00-6/RN 


E10 


1 


479483 -01-7/RN 


Ell 


1 


479483-02-8/RN 


E12 


1 


479483-03-9-/RN 


= > s e3 






L2 


1 


479482-94-5/RN 



= > d 



L2 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2 004 ACS on STN 
RN 479482-94-5 REGISTRY 

CN 9, 10-Anthracenedione, 1, 2 , 8 -trihydroxy-3 - (hydroxymethyl ) - (9CI) (CA INDEX 

NAME) 
OTHER NAMES: 
CN Kwanzoquinone E 
FS 3D CONCORD 
MF C15 H10 06 
SR CA 

LC STN Files: CA, CAPUTS, TOXCENTER, USPATFULL 
DT.CA CAplus document type: Journal; Patent 

RL.P Roles from patents: BIOL (Biological study); OCCU (Occurrence); PREP 
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PREP (Preparation) ; PRP (Properties) ; USES (Uses) 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 
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COST IN U.S. DOLLARS SINCE FILE TOTAL 
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FULL ESTIMATED COST 4.3 8 4.5 9 
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USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 
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COPYRIGHT (C) 2 004 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
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26, 1996), unless otherwise indicated in the original publications. . 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
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L6 ANSWER 1 OF 12 CAPLUS COPYRIGHT 2 004 ACS on STN 

AB Daylilies (Hemerocallis) are used medicinally in eastern Asia and exts. of 
the plant had been shown to inhibit cell proliferation and induce cancer 



lO/CO^S^ 



cells t(D undergo differentiation. In our studies of the constituents of 
HemerocaYlis fulva var. Kwanzo' roots, we isolated a series of new 
[kwanzoquNinones A (1) , B (2), C (4) , D (5), E (6) , F (7), G (9)] and known 
[2-hydroxychrysophanol (3) and rhein (8)] anthraquinones . These compds . 
were tested in order ' to determine their potential roles as cancer cell growth 
inhibitors A Kwanzo qui nones A-C and E, kwanzoquinone A and B monoacetates 
(la and 2a) A 2 -hydroxychrysophanol , and rhein inhibited the proliferation 
of human breast, CNS, colon, and lung cancer cells with GI50 values 
between 1.8 ta 21.1 |ag/mL. However, upon exposure of the cancer cells 
to the GI50 concns . of the bioactive anthraquinones, most of the cancer 
cell lines exhibited higher than anticipated levels of cell viability. 
Co- incubation of\ the anthraquinones with vitamins C and E increased the 
viability of breast cancer cells. In contrast, vitamins C and E 
potentiated the cytotoxic effects of the anthraquinones against the colon 
cancer cells. Non\ of the anthraquinones inhibited the activity of 
topoisomerase . \ 

AN 2004:78682 CAPLUS \ 

DN 140:368230 \ 

TI Inhibition of human tumor cell proliferation by novel anthraquinones from 

daylilies \ 
AU Cichewicz, Robert H.,- zVang, Yanjun; Seeram, Navindra P.; Nair, 

Muraleedharan G. \ 
CS Department of Horticulture and National Food Safety and Toxicology Center, 

Bioactive Natural Products^and Phytoceuticals , Michigan State University, 

East Lansing, MI^ ^4-81824, USA 
SO Life Sciences teOO^T, 74(14), 1791-1799 

CODEN: LIFSAK; ^s£N : 0024-3205 
PB Elsevier Science Inc. 
DT Journal 
LA English 
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Anthraquinones are described which are anthelmintic and in particular, are 
useful in compns . for inhabiting Schistosoma sp. In vitro or in vivo. 
The preferred anthraquinone\ have the formula (I) wherein Rl, R2, R3 , and 
R4 are each hydrogen, hydroxV halogen, alkyl, substituted alkyl, alkene, 
substituted alkene, alkyne, ar\yl, substituted aryl, cyclic, substituted 
cyclic, acid group, carbohydrate, or combination thereof, R is a group 
containing 1 to 12 carbons such \s Me, alkyl, substituted alkyl, aldehyde, 
hydroxy, hydroxymethyl , acid group, 15 carbohydrate, or combination 
thereof, and the halogen X is I, f\ Br, or CI. The isolation and 
characterization of anthraquinones isrom the roots of daylilies 
(Hemerocallis fulva) is described. 
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Anthraquinones are described which have \anti cancer or antitumor activity 
and which are useful for inhibiting cancer cells and cells comprising 
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tumors in vitro or in vivo. An thraqui nones such as kwanzoquinones A (I) 
and B (II) along with six other derivs . were isolated from Hemerocallis 
fulva plants and /their antitumor activity determined 
2003 : 856024 CAPLUS 
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AB Two new an thraqui nones , 7-hydroxy-l, 2 , 8 - trimethoxy-3 -methylanthraquinone 
and 7 , 8 - di hydroxy -1 , 2 -dimethoxy-3 -methyl anthraquinone , were isolated from 
the roots of Hemerocallis fulva. Their structures were established on the 
basis of spectraY evidence (NMR and MS) . 

AN 2003:659023 CAPUU£ 

DN 140:284266 

TI Two new anthraquinones f rom^Hemerocallis fulva 
AU Huang, Yu-Ling; Chow, Fang-Hua)\Shieh, Bor-Jinn; 
Chien-Chih 

CS National Research Institute of Chinese Medicine, 
Rep . China 

SO Chinese Pharmaceutical Journal (Taipei, Taiwan) 

CODEN: CPHJEP; ISSN: 1016-1015 
PB Pharmaceutical Society of Republic o A China 
DT Journal 
LA English 

RE.CNT 11 THERE ARE 11 CITtfD REFERENCES AVAILABLE FOR THIS RECORD 
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Ou, Jun-Chih; Chen, 
Taipei, Taiwan, Peop . 
/20^)3>, 55(1) 
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AB Schistosomiasis is a debilitating disease caused by parasitic trematodes 
of the genus Schistosoma that afflicts 2 00 million people worldwide. 
Daylilies (Hemerocallis spp . ) have been used in Asia for the treatment of 
schistosomiasis; however, the active principles have not been fully 
characterized. In our studies of Hemerocallis fulva Kwanzo' Kaempfer 



10/9^?-&3 



roots, we have isolated seven new anthraquinones , kwanzoquinones A (l) , b 
(2), C (4), D (5), E (6), F (7), and G (9) , two known anthraquinones, 
2-hydroxychrysopha / nol (3) and rhein (8) , one new naphthalene glycoside, 
5-hydroxydianellin (11), one known naphthalene glycoside, dianellin (10), 
one known flavone', 6-methylluteolin (12), and. a- tocopherol . The 
structures of the compds . were elucidated by spectroscopic and chemical 
methods. Compds^. 1-11 and the monoacetates of kwanzoquinones A and B, la 
and 2a, resp. , were tested for their activity against multiple life-stages 
of Schistosoma mansoni . Compound 3 immobilized all cercariae within 15 s at 
3.1 |xg/mL. However, upon removal of the compound, 20% of the immobilized 
cercariae recovered after 24 h. In contrast, compound 6 immobilized 



cercariae with 



compound, all cercariae died within 24 h. The adult worms were also 



immobilized wi 
compds . had an 



n 12-14 min at 25 ng/mL. Following removal of the 



:hin 16 h by compds. 3 and 6 at 50 jag/mL. 
effect on the schistosomula stage. 



None of the 
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TI Kwanzoquinones A<^G 
roots and their a 
Schistosoma jriansoni 
AU Cichewicz, ^Robert H 

Muraleedh'aran G. 
CS Department of Horticulture 
Bioactive Natural 
East Lansing, MI, 
SO Tetrahedron (20ft2_L, 58 (42), 8 
CODEN: TETRAB; ISSN: 0040-402 
PB Elsevier Science Ltd. 
DT Journal 
LA English 
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and other constituents of Hemerocallis fulva 1 Kwanzo ' 
the human pathogenic trematode 

Chong-/ McKerrow, James H. ; Nair, 



National Food Safety and Toxicology Center, 
Phytoceuticals, Michigan State University, 
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Chromatog. separation and spectroscopic anal, of exts. of the five Kenyan 
Myrsinanceae species has shown the presence of the acetogenic compds. 
emodin, physcion, chrysophanol , 2 -hydroxy chrysophanol , and nepodin. 
1995:178753 jCAPLUS 
122 :51332 

Polynuclear atee-togen} 
Midiwo, J. O.; Arot, 
Department Chemistry, 
International Journal 
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Journal 
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pigments in the fruits of the Myrsinaceae 
M. 

University Nairobi, Nairobi, Kenya 

BioChemiPhysics (1993), 2(1-2), 115-16 
-7648 
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Bioactivity-directed fractionation of the EtOH extract of roots of M. 



africana, using lethality to 
identification of emodin and 
components, the latter being 
5 - me t hoxy - 7 - hy dr oxyph t ha 1 i de 
spectroscopy, 1H NMR, IR spec 
the literature. These second 
cytotoxic . 
1989:591446 CAPLUS 
111:191446 

Bioactive compounds from the root\of Myrsine africana 
Li, Xiaohua; McLaughlin, Jerry L 

Sch. Pharm. Pharmacal Sci . , Purdue \Jniv. , West Lafayette, 



brine shrimp, led to the isolation and 
2-hydroxychrysophanol as cytotoxic 
new natural product . Nepodin and 

also isolated and identified by mass 
oscopy, and/or UV spectra, and by those in 
compds. were not significantly 
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ANSWER 8 OF/T2\ CAPLUS COPYRIGHT 2 004 ACS on STN 
Cycloadducys from naphthoquinonoid dienophiles and 1-methoxy-l- 
(trimethylsilyloxy) butadienes undergo controlled aromatization to form 
chiefly a-ihydroxy- or a-methoxyanthraquinones . This gave 
several natural O-Me polyoxyanthraquinones , e.g. obtusifolin, 
aurantioo^tusin, chrysoobutusin 
1987 :4069f)8 CAPLUS 
107 :6908 
Synthesis 
Cameron, 
John 

Dep. Org. Che\n. , Univ. Melbourne, Parkville, 3052, Australia 
Tetrahedron Letters (1986), 27(41), 4999-5002 
CODEN: TELEAY ISSN: 0040-4039 
Journal 
English 

CASREACT 107:^908 



of specifically O-alkylated anthraquinones by cycloaddition 
pnald W.; Feutrill, Geoffrey I.; Gamble, Glenn B.; Stavrakis, 
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(HO)n- 



Rl 



Rm 



AB The proton NMR of the hydroxyanthraquinone derivs . (I; R = MeO, HOCH2 ; Rl 
= H, Me, 02N, H02CCh\ch"; m = 0-2; n = 1-4) was studied and the chemical 
shifts assigned. The\H bonding strengths were estimated by the HMO method, 
linear relationship was observed between A50H values and the 
charge d. of the donor atom (qCO) in I with a peri -OH group, thus the 
intramol. H bonding strength was dominated by the magnitude of qCO. 

AN 1985:220356 CAPLUS 

DN 102:220356 

TI Proton NMR of hydrox^l groups of substituted hydroxyanthraquinones 
AU Song, Guoqiang; Wu, vl'ian,- He, Xianguo 

CS Shanghai Inst. Mater A Med. , Acad. Sin., Shanghai, Peop. Rep. China 
SO Huaxue Xuebao (1985) ,\43 (2) , 145-9 

CODEN: HHHPA4; ISSN: 05,67-7351 
DT Journal 
LA Chinese 
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In phenolic compds . with 
chemical shifts of the 



conjugated carbonyl groups, e.g., I, II, III, the 
aromatic protons were shifted downfield by acetylation 



, the shift increments were found to be 
(p-) , resp. The results were verified by 



the OH group. Using 3 2 combds 
0.17 (o-), 0.10 (m-), and 0\.39 
HMO calcns. 
1984 : 174157 CAPLUS 
100:174157 

Effect of acetylation on chemical shifts in phenolic systems with 
conjugated carbonyl groups 
Song, Guoqiang; Zhou, Bingnstn; Wu, Jian 

Shanghai Inst. Mater. Med., /Acad. Sin., Shanghai, Peop . Rep. China 
Fenzi Kexue Yu Huaxue Yan j i/i (1983), 3(4), 39-46 
CODEN: FKYYDG 
Journal 
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AB Seeds of C. obtuSlfolia (1 kg.) extracted 3 times with 2 1. CHC13 and 250 cc. 

2 0% H2S04 and the \concentrated extract chromatographed over CaHP04 with C6H6 as 

developer gave 2 yellow bands. The 1st developed band extracted with petr. 

ether and re chroma togbaphed over CaHP04 yielded 0.2 g. chrysophanol (I), 

m. 193-4°, and 0.01 g. phvyscion, m. 206°, each identical by 

mixed m.p. with an authentic sample. The 2nd developed band yielded 0.2 

g. C16H1205, m. 237-8°, here\named obtusifolin (II), containing 1 MeO 

group, insolj in H20 and 5% NaHC03 , soluble in Na2C03 (orange), showing a 

purple-blue color in concentrated H2S04, brown in FeC13, orange in ale. 

Mg(OAc)2, and with infrared absorption characteristic of a free HO group 

and a chelated and a nonchelated CO group; di-Ac derivative (III) , m. 

187-8°, insol . in Na2C03 and showing no color in FeC13 or ale. 
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Mg(0Ac)2. These fActs indicated that II is probably a p-HO derivative of 
anthraquinone (IV)/. II (0.1 g.) refluxed 8 hrs . (or 20 hrs . ) with 50 cc. 
Me2CO, 1.5 g. K2C£>3, and 2 cc . Me2S04 (or 2 cc. Et2S04) , the solvent 
evaporated, and the residue heated on a water bath with 5% KOH to decompose 
Me2S04 (or Et2S04) yielded 0.08 g. di-Me ether (V) of II, m. 145-6° 
[or 0.08 g. di-Et: ether (VI) of II, m. 127°], insol . in 5% NaOH and 
showing no color/ with FeC13 . II (0.1 g.) kept overnight at room temperature 
with CH2N2 in etcher yielded 0.09 g. mono-Me ether (VII), m. 172.5°, 
soluble in 5% NaOH and showing brown color with FeC13 . II (0.12 g.) refluxed 
5 hrs. at 160-80° with 20 cc . AcOH and 20 cc . 48% HBr (or II heated 
2 hrs. with concentrated H2S04 on a steam bath) and the mixture poured into H20 
yielded 0.08 gj C15H10O5, m. 255°, here named norobtusif olin 
(Vila), purple /in Na2C03, purple-blue in concentrated H2S04, dark brown with 
FeC13, and blue-purple with Mg (OAc) 2 ; tri-Ac derivative (VIII), m. 
221-2°; tri-Mef ether identical with V. II (0.5 g.) (or Vila) 
refluxed 5 hrsl. with 0.5 g. red P, 15 cc. AcOH, and 3 cc . HI (d. 1.7), and 
the cooled mixture poured into H20 gave the crude reduction product, which 
dissolved in 20 N cc. AcOH, kept 30 min. at room temperature with 0.3 g. Cr03 in 
15 cc. AcOH, diluted with H20, and extracted with ether yielded 0.05 g. I, m. 
193-4°, and di-Ac derivative, m. 208°, each identical by mixed 

with an authentic sample. Thus, Vila was shown to be a p-HO 

is a mordant dye, and its ultraviolet absorption is almost 
of the 1,2,8- (HO) 3 derivative of IV. II cannot be a 



m.p 

derivative of I; it 
identical with that 



l,2-(HO)2 derivative because of its orange color with ale. Mg(OAc)2, but must 



be the 3 (or 6) , 1,2 
position of 

the Me group, 0.25 
dropwise during 30 
containing 2 drops 
cc. hot H20, cooled 



, 8-Me(Me0) (HO) 2 derivative of IV. To determine the 



g. VI in 10 cc. Ac20 and 10 cc . AcOH was treated 
min. on a steam bath with 1 g. Cr03 in 5 cc . AcOH 
H20, heated an addnl . 30 min., the mixture poured into 300 
filtered, and the filtrate extracted with ether to yield 
0.01 g. 3-ethoxyphthalic anhydride, m. 146°, identical with an 
authentic sample, obtained also from the similar oxidation of the di-Et 
ether of chrysazin llX) , m. 173-4°, 0.08 g. from 0.1 g. IX. II is 
therefore established as the 3 , 1 , 2 , 8-Me (MeO) (HO) 2 derivative of IV. 
Ultraviolet data forWIIa and VIII and infrared data for II, Vila, III, 
and VII help conf irm \:heir structures. 
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AN 2004:78682 CAPLUS 
DN 140T36823') 

TI Inhibition of human tumor cell proliferation by novel anthraquinones from 
daylilies V 

AU Cichewicz, Robert H.; Zhang, Yanjun; Seeram, Navindra P.; Nair, 
Muraleedharan G. 
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Department of Horticulture and National Food Safety and Toxicology Center, 
Bioactive Natural Products and Phytoceuticals , Michigan State University, 
East Lansing, MI<7^882^, USA 
Life Sciences pjtf04) , J74 (14) , 1791-1799 
CODEN: LIFSAK;LiSSNj/0024-3205 
Elsevier Science J^ric. 
Journal 
English 

Daylilies (He^merocallis) are used medicinally in eastern Asia and exts . of 
the plant had^been shown to inhibit cell proliferation and induce cancer 
cells to undergb^if f erentiation. In our studies of the constituents of 
Hemerocallis fulva\ar. Kwanzo ' roots, we isolated a series of new 
[kwanzoquinones A (lX B (2), C (4) , D (5), E (6) , F (7), G (9)] and known 
[2 -hydroxy chrysophanolX (3) and rhein (8)] anthraquinones . These compds . 
were tested in order to\determine their potential roles as cancer cell growth 
inhibitors. Kwanzoquinones A-C and E, kwanzoquinone A and B monoacetates 
(la and 2a), 2 -hydroxy chVysophanol , and rhein inhibited the proliferation 
of human breast, CNS, colon, and lung cancer cells with GI50 values 
between 1.8 to 21.1 |xg/mL\. However, upon exposure of the cancer cells 
to the GI50 concns . of the bioactive anthraquinones, most of the cancer 
cell lines exhibited higher than anticipated levels of cell viability. 
Co-incubation of the anthrkquinones with vitamins C and E increased the 
viability of breast cancer! cells . In contrast, vitamins C and E 
potentiated the cytotoxic Affects of the anthraquinones against the colon 
cancer cells. None of the ynthraquinones inhibited the activity of 
topoisomerase . 
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US 2002-389368P 
US 2002-317906 
MARPAT 139:3458/ 




20020617 
20021212 



Anthraquinones are described which are anthelmintic and in particular, are 
useful in compns . for inhibiting Schistosoma sp. In vitro or in vivo. 
The preferred anthraquinones have the formula (I) wherein Rl, R2 , R3 , and 
R4 are each hydrogen,^ hydroxy, halogen, alkyl, substituted alkyl, alkene, 
substituted alkene, alkyne, aryl, substituted aryl , cyclic, substituted 
cyclic, acid group, carbohydrate, or combination thereof, R is a group 
containing 1 to 12 carbons\ such as Me, alkyl, substituted alkyl, aldehyde, 
hydroxy, hydroxymethyl , acid group, 15 carbohydrate, or combination 
thereof, and the halogen X is I, F, Br, or Cl . The isolation and 
characterization\>f anthraquinones from the roots of daylilies 
(Hemerocallis fulva) is described. 
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ANSWER 3 OF 
2002 : 788802 
138:52682 

Kwanzoquinories A-G and other constituents of Hemerocallis fulva 'Kwanzo' 
roots and their activity against the human pathogenic trematode 
Schistosoma mansoni 

Cichewicz, Robert H.; Lim, Kee-Chong; McKerrow, James H. ; Nair, 
Muraleedharan G. 

Department of Horticulture and National Food Safety and Toxicology Center, 
Bioactive Natural Products and Phytoceuticals , Michigan State University, 
East Lansing, MI ,^4 8 824 , - USA 
Tetrahedron j2002_) ,\58 (42 ) , 8597-8606 
CODEN: TETRAB; ISSN : Q04 0 -402 0 
Elsevier Science Ltd. 
Journal 
English 

Schistosomiasis is a debilitating disease caused by parasitic trematodes 
of the genus Schistosoma tha\ afflicts 200 million people worldwide. 
Daylilies (Hemerocallis spp.Ahave been used in Asia for the treatment of 
schistosomiasis; however, the Vctive principles have not been fully 
characterized. In our studies V»f Hemerocallis fulva Kwanzo' Kaempfer 
roots, we have isolated seven new anthraquinones, kwanzoquinones A (1) , B 
(2), C (4), D (5), E (6) , F (7) A and G (9), two known anthraquinones, 
2-hydroxychrysophanol (3) and rhein (8); one new naphthalene glycoside, 
5-hydroxydianellin (11) , one known naphthalene glycoside, dianellin (10) , 
one known flavone, 6-methylluteolin (12), and a- tocopherol . The 
structures of the compds . were elucidated by spectroscopic and chemical 
methods. Compds. 1-11 and the monpacetates of kwanzoquinones A and B, la 
and 2a, resp., were tested for their activity against multiple life-stages 
of Schistosoma mansoni. Compound i immobilized all cercariae within 15 s at 
3.1 jig/mL. However, upon removal or the compound, 20% of the immobilized 
cercariae recovered after 24 h. In\contrast, compound 6 immobilized 
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cercariae within 12-14 min at 25 ng/mL. Following removal of the 
compound, all cercariae died\ within 24 h. The adult worms were also 
immobilized within 16 h by compds. 3 and 6 at 50 >g/mL. None of the 
compds . had an effect on the schistosomula stage. 
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AB Anthraquinones are described which are anthelmintic and in particular, are 
useful in compns . for inhibiting Schistosoma sp. In vitro or in vivo. 
The preferred anthraquinones have the formula (I) wherein Rl, R2 , R3 , and 
R4 are each hydrogen, hydroxy, halogen, alkyl, substituted alkyl, alkene, 
substituted alkene, alkyne, aryl, substituted aryl, cyclic, substituted 
cyclic, acid group, carbohydrate, or combination thereof, R is a group 
containing 1 to 12 carbons such as Me, alkyl, substituted alkyl, aldehyde, 
hydroxy, hydroxymethyl , acid group, 15 carbohydrate, or combination 
thereof, and the halogen X is I, F, Br, or CI. The isolation and 
characterization of anthraquinones from the roots of daylilies 
(Hemerocallis fulva) is described. 
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AB Schistosomiasis is a debilitating disease caused by parasitic 
trematodes of the genus Schistosoma that afflicts 2 00 million 
people worldwide. Daylilies (Hemerocallis spp.) have been used in Asia 
for the treatment of schistosomiasis; however, the active principles have 
not been fully characterized. In our studies of Hemerocallis fulva 
Kwanzo' Kaempfer roots, we have isolated seven new anthraquinones, 
kwanzoquinones A (1) , B (2), C (4) , D (5), E (6) , F (7) , and G (9) , two 
known anthraquinones, 2 -hydroxy chrysophanol (3) and rhein (8) , one new 
naphthalene glycoside, 5 -hydroxydianellin (11) , one known naphthalene 
glycoside, dianellin (10) , one known flavone, 6-methylluteolin (12) , and 
a- tocopherol . The structures of the compds . were elucidated by 
spectroscopic and chemical methods. Compds. 1-11 and the monoacetates of 
kwanzoquinones A and B, la and 2a, resp., were tested for their activity 
against multiple life-stages of Schistosoma mansoni. Compound 3 immobilized 
all cercariae within 15 s at 3.1 p.g/mL. However, upon removal of the 
compound, 2 0% of the immobilized cercariae recovered after 24 h. In 
contrast, compound 6 immobilized cercariae within 12-14 min at 2 5 jj.g/mL. 
Following removal of the compound, all cercariae died within 24 h. The 
adult worms were also immobilized within 16 h by compds. 3 and 6 at 50 
ng/mL. None of the compds. had an effect on the schistosomula stage. 
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AB Anthraquinones are described which are anthelmintic and in particular, are 
useful in compns . for inhibiting Schistosoma sp. In vitro or in vivo. 
The preferred anthraquinones have the formula (I) wherein Rl, R2, R3 , and 
R4 are each hydrogen, hydroxy, halogen, alkyl, substituted alkyl, alkene, 
substituted alkene, alkyne, aryl, substituted aryl, cyclic, substituted 
cyclic, acid group, carbohydrate, or combination thereof, R is a group 
containing 1 to 12 carbons such as Me, alkyl, substituted alkyl, aldehyde, 
hydroxy, hydroxymethyl , acid group, 15 carbohydrate, or combination 
thereof, and the halogen X is I, F, Br, or CI. The isolation and 
characterization of anthraquinones from the roots of daylilies 
(Hemerocallis fulva) is described. 
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TI Kwanzoquinones A-G and other constituents of Hemerocallis fulva 'Kwanzo* 
roots and their activity against the human pathogenic trematode 
Schistosoma mansoni 

AU Cichewicz, Robert H. ; Lim, Kee-Chong; McKerrow, James H. ; Nair, 
Muraleedharan G. 

CS Department of Horticulture and National Food Safety and Toxicology Center, 
Bioactive Natural Products and Phytoceuticals , Michigan State University, 
East Lansing, MI, 4 8 824, USA 

SO Tetrahedron (2002), 58(42), 8597-8606 
CODEN: TETRAB; ISSN: 0040-4020 

PB Elsevier Science Ltd. 

DT Journal 

LA English 

AB Schistosomiasis is a debilitating disease caused by parasitic 
trematodes of the genus Schistosoma that afflicts 200 million 
people worldwide. Daylilies (Hemerocallis spp . ) have been used in Asia 
for the treatment of schistosomiasis; however, the active principles have 
not been fully characterized. In our studies of Hemerocallis fulva 
Kwanzo 1 Kaempfer roots, we have isolated seven new anthraquinones, 
kwanzoquinones A (1) , B (2), C (4) , D (5), E (6) , F (7), and G (9), two 
known anthraquinones, 2 -hydroxychrysophanol (3) and rhein (8), one new 
naphthalene glycoside, 5 -hydroxydianellin (11), one known naphthalene 
glycoside, dianellin (10), one known flavone, 6-methylluteolin (12), and 
a-tocopherol . The structures of the compds . were elucidated by 
spectroscopic and chemical methods. Compds. 1-11 and the monoacetates of 
kwanzoquinones A and B, la and 2a, resp., were tested for their activity 
against multiple life-stages of Schistosoma mansoni. Compound 3 immobilized 
all cercariae within 15 s at 3 . 1 jag/mL . However, upon removal of the 
compound, 2 0% of the immobilized cercariae recovered after 24 h. In 
contrast, compound 6 immobilized cercariae within 12-14 min at 2 5 ug/mL. 
Following removal of the compound, all cercariae died within 24 h. The 
adult worms were also immobilized within 16 h by compds. 3 and 6 at 50 
l^g/mL. None of the compds. had an effect on the schistosomula stage. 
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